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GENERAL INFO 
This manual displays information about the digital card EWM-PQ-AA series 20 used for flow 
control with pressure limitation, here called EWM-PQ-AA 

 

 Identification codes: 

EWM-PQ-AA/20E 

 

by Duplomatic MS S.p.A.  

 

Should you have any questions concerning just the card, please contact Duplomatic MS S.p.A., 
indicating the description, the code and the serial number written in the label on case side.  

 

 Other useful literature about EWM-PQ-AA/20E and its start-up can be found in:   

 

Technical catalogue  89550-ED edition 117 

Software pack  EWMPC/20 

  

 

For installation, start-up, commissioning and maintenance use only skilled workers and materials 
fit for purpose, as recommended.  

 

Before installation read this file and follow strictly what is indicated. 

 

Duplomatic MS disclaims any liability for damage to person or property resulting from 
noncompliance of rules and instructions here declared, from misuse or incorrect use or from 
tampering of provided cards.   

 

Contacts 
 
Duplomatic MS S.p.A. 
via Mario Re Depaolini 24 
I-20015 Parabiago (MI) 
ITALY 
 
fax number: +39 0331.895.249 
tel. number: +39 0331.895.111 
 
e-mail: support@duplomatic.com 
 
http://www.duplomatic.com 

  

http://www.duplomatic.com/en/
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Features 

 

The EWM-PQ-AA cards are designed for controlling pressure and force of hydraulic drives, worked 
out as a classical p/Q controller (flow control with closed loop pressure limitation function).  
It can be used with a pressure sensor or a force cell. Two pressure signal inputs can be used for the 
differential pressure control. 

 
Command values are given by analogue input signals and the module is enabled by digital inputs. 
Two setpoints (Q and p) are available, one for the volume current setpoint (trial of the cylinder) 
and one as the pressure setpoint. A ramp generator is connected in series with the pressure 
setpoint. 

 

The output signal is available as an active differential output for direct connecting of control valves 
with integrated electronics. The type of output signal has to be defined via software (SIGNAL:U 
parameter) 

 

The control loop uses a control cycle time of 1 ms (adjustable). The controller is equipped with two 
sets of parameters, which can be switched in case of critical applications with different operating 
points.  

 
The following control parameters are programmable: P (proportional), I (integrating), D 
(differential) with D_T1 (T1 filter) and I_ACT (activating of the integrator). 
Internally the system is monitored for several errors. Data, command signal and sensor errors will 
be displayed via the READY output and the corresponding LED. 

 

Typical applications: electronic 3-way pressure control (down to zero bar), feed drives with 
definable max force as well as drives that have to follow an outline with constant force (polishing 
of surfaces). 

 
The card uses USB interface, and via software EWMPC/20 it is possible to set the parameters.  
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Overall and mounting dimensions 

 

 
 

1 DIN rail type fastening 

2 USB port 

3 Led 
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Technical Characteristics 

Power supply V DC 12 ÷ 30 ripple included 

Fuse, external:  1A medium time lag 

Current consumption: mA <100 

Pressure command (p) 
mA 

V 

4 ÷ 20 (RI = 240 Ω) 

0 ÷ 10 (RI = 25 kΩ) 

Flow command (Q) 
mA 

V 

4 ÷ 20 (RI = 240 Ω) 

± 10 (RI = 90 kΩ) 

Pressure feedback values 
mA  

V 

4 ÷ 20 (RI = 240 Ω) 

0 ÷ 10 (RI = 25 kΩ) 

Sensor resolution % 0,003 incl. oversampling 

Output values 
V 

mA 

± 10 (max load 10 mA 2 kΩ) differential 

4 ÷ 20 (max load 390 Ω) 

Sample time ms 1 

Interface  USB-B 2.0 

Electromagnetic compatibility (EMC)  
2004/108/EC 

 
Immunity EN 61000-6-2: 8/2005 

 Emissions EN 61000-6-4: 6/2007; A1:2011 

Housing material  
thermoplastic polyamide PA6.6  
combustibility class V0 (UL94) 

Housing dimensions mm 120(d) x 99(h) x 23(w) 

Connections  USB-B (2.0) - 4x4 poles screw terminals - PE 
direct via DIN rail Operating temperature range °C -20 / +60 

Protection degree  IP 20 
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Installation instructions 
 

This module is designed for installation in a shielded EMC housing (control cabinet). All cables 
which lead outside must be screened; complete screening is required. It is also necessary to avoid 
strong electro-magnetic interference sources being installed nearby when using our open and 
closed loop control modules. 
 

Typical installation location: 24 V control signal area (close to PLC)  
The devices must be arranged in the control cabinet so that the power section and the signal 
section are separate from each other.  
Experience shows that the installation place close to the PLC (24 V area) is most suitable. All digital 
and analogue inputs and outputs are fitted with filters and surge absorbers in the device. 

 

The module should be installed and wired in accordance with the documentation bearing in mind 
EMC principles. If other consumers are operated with the same power supply, a star-shaped 
ground wiring scheme is recommended. The following points must be observed when wiring: 

• The signal cables must be laid separately from power cables. 

• Analogue signal cables must be screened. 

• All other cables must be screened if there are powerful interference sources (frequency 
converters, power contactors) and cable lengths > 3 m. Inexpensive SMD ferrites can be 
used with high-frequency radiation.  

• The screening should be connected to PE (PE terminal) as close to the module as possible. 
The local requirements for screening must be taken into account in all cases. The screening 
should be connected to at both ends. Equipotential bonding must be provided where there 
are differences between the connected electrical components.  

• If having longer lengths of cable (> 10 m), the diameters and screening measures should be 
checked by specialists (e. g. for possible interference, noise sources and voltage drop). 
Special care is required if using cables of over 40 m in length, and if necessary the 
manufacturer should be consulted if necessary. 

 

A low-resistance connection between PE and the mounting rail should be provided. Transient 
interference is transmitted from the module directly to the mounting rail and from there to the 
local earth.  

Power should be supplied by a regulated power supply unit (typically a PELV system complying 
with IEC364-4-4, secure low voltage). The low internal resistance of regulated power supplies gives 
better interference voltage dissipation, which improves the signal quality of high-resolution 
sensors in particular. Switched inductances (relays and valve coils) which are connected to the 
same power supply must always be provided with appropriate overvoltage protection directly at 
the coil. 
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p/Q functionality: 

For p/Q control a dynamic zero-overlapped control valve is necessary. If the B-side of the cylinder 
cannot be relieved, pressure in both cylinder sides has to be measured.  
The cylinder can be driven in both directions with the analogue Q command input value (± 10 V) 
and limits the max velocity. The pressure limitation control function is only active with a positive Q 
signal.  
The p-command value pre-sets the max differential pressure. If this pressure (or force) is 
exceeded, the controller reduces the output signal to the valve (also in the negative range), so that 
the preset pressure will be kept. To go backwards for keeping the force is possible. The 
pressure/force is determined via the analogue inputs X1 and X2. For differential pressure control 
the actual value is calculated (X1 – X2). 
 
The module is enabled by Digital inputs: 
Enable: This digital input signal initializes the application and error messages are deleted. The 
READY signal gets activated. The output signal to the control element is enabled. The drive can be 
controlled by the Q value or input. 
Run: setting this Digital Input will start the PID controller. The command signal input and the 
feedback signal inputs are evaluated now. 
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LED 

There are 3 LED on the front panel. 

GREEN: Ready Output 

 OFF: No power supply or ENABLE is not activated 

 ON: System is ready for operation  

 Flashing: Error discovered (Only active when SENS = ON) 

YELLOW:  A: Status output. 

 OFF: The pressure is outside the CDWIN window. 

 ON:   The pressure is inside the CDWIN window. 

YELLOW:  B: for alerts. 

 

Led alerts 

All LED 

chasing light:  firmware update in progress.  No normal functions are possible 

flashing light:  every 6 seconds. An internal data error was detected and corrected 
automatically. The module still works regularly. To acknowledge the error the module has 
to be cycle powered. 

Yellow LEDs only 

 alternately flashing:  inconsistent stored parameters.  

To acknowledge the error, the data have to be saved with the SAVE command or the 
corresponding button in the WPC. If the function of the module has changed via the FUNCTION 
parameter, all parameters are deleted purposely and set to default values. In this case the LEDs 
indicate no error, but a desired state.  

To acknowledge, save. 
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EWMPC/20 software pack 
 

EWMPC/20 software is a graphical interface for digital communication and parameterizing the 
card; the same software is full of simple advanced diagnostic programs and oscilloscope with 
measure function.  

The software allows the parameters to be saved and imported as needed for fast card 
replacement and to reduce the Start-up time system.  

 

The software pack is available for download at 
https://www.duplomatic.com/en_US/download/software-download/ 

 

 

SYSTEM REQUIREMENTS & Settings: 

The program can be installed on every machine equipped with Microsoft OS: Windows XP, 
Windows 7 and Windows 8, a free USB port to connect the communication cable.  
Default baud rate 57.6 kBaud. 

Launch the setup file and follow the guided procedure to install the program and USB drivers. 
Complete driver setup and restart the machine if requested before connecting the module to the 
PC. 

See software documentation (inside software pack) for EWMPC configuration. 

 

https://www.duplomatic.com/en_US/download/software-download/
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 PARAMETERS DESCRIPTION 
 

Configuration 
 

LG (language) 

Command Parameters Unit Group 

LG x x= DE|EN  - STD 

This command defines the language of text parameters. Deutsch (DE) / English (GB)  
After changing the language setting the ID button in the menu bar must be pressed to see the 
modification. 

MODE (Input MODE parameter) 

Command Parameters Unit Group 

MODE x x= STD|EXP  - STD 

 

This command defines the level of setting parameters. STANDARD / EXPERT mode. Default is 
STANDARD. 

EOUT  (output value by input failure) 

Command Parameters Unit Group 

EOUT      x x= -10000… 10000 0,01 % EXP 

When an input error occurs (e.g. sensor error) or the module is disabled this preset value is used 
to move the axis to one of the two end positions at a specified speed. 

SENS must be ON or AUTO to use EOUT correctly. 

Output value in case of ERROR is in percentage of maximum command signal (ratio is 0,01%).  

|EOUT| = 0   The output is switched off in the event of an error. This is normal behaviour. 

SENS (sensor monitoring)  

 Command Parameters Unit Group 

SENS x x= ON|OFF|AUTO  - STD 

Activation of the sensor and internal failure monitoring. 

ON: All monitoring functions are active. Detected failures can be reset by deactivating the ENABLE 
input. 

AUTO: Auto reset mode. All monitoring functions are active. If the failure does not exist anymore, 
the module automatically resumes to work. 

OFF: No monitoring function is active. 

 

Following possible error sources are monitored continuously when SENS = ON/AUTO:  
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Source Fault Characteristic 

Feedback 
signals  

4… 20 mA 

Out of range 
or broken wire 

The output will be switched 
off 

 

EEPROM  
(when 
switching on) 

Data error The output is deactivated. 

The module can only be 
activated by saving the 
parameters again 

Command 
signal 
4… 20 mA 

Out of range 
or broken wire 

The output will be switched 
off 

 

    CAUTION: Take care of the EOUT command. Changes will influence the behavior. 

 

PIN:5 (Function of Pin 5) 

 

Command Parameters Unit Group 

PIN:5 x x= RAMP|PSET RAMP EXP 

 

With this command the functionality of the Digital Input PIN5 can be set. 

Command RAMP: With input signal on terminal 5, the ramps are activated. Without input 
signal, the ramps are disabled. 

Command PSET:  According with the digital signal on pin 5 the once of the 2 parameter set 
available is used 

 

CDWIN (in pressure window) 

Command Parameters Unit Group 

CDWIN   x x= 100… 50000  mbar STD 

These parameter are entered in mbar. 
 
The CDWIN command defines a range for which an IN PRESSURE message is generated. This 
function monitors the failure between the command and actual value. If the failure is less than the 
programmed value the digital output STATUS is activated (see Pin description).  

The control process is not influenced by this message. The controller remains active.   
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Input signals 

SYS_RANGE (Pressure Working stroke) 

Command Parameters Unit Group 

SYS_RANGE x x= 10… 1000 bar STD 

This command defines the pressure, which corresponds to 100 % of the input signal. If the demand 
is set incorrectly, this leads to incorrect system settings, and the dependent parameters cannot be 
calculated correctly 

ARATIO (cylinder area ratio)  

Command Parameters Unit Group 

ARATIO X X = 200…5000 - EXP 

In order to limit the output force the parameter ARATIO provides the ratio between the two 
surfaces of the cylinder.  
X value must be calculated as below: 
X = A/B*1000, with A and B surfaces of the cylinder. 

PRESET:Q (Internal preset value) 

Command Parameters Unit Group 

PRESET:Q 0… 10000 0,01% STD 

 

This parameter is entered in 0,01%.  
Alternative to the analog input the flow can be specified as a parameter. When the analogue input 
is switched off with SIGNAL: Q = OFF, the configured value in PRESET: Q gets active. 

F_OFFSET (feedback offset) 

Command Parameters Unit Group 

F_OFFSET X x =  

-50000…50000 

mbar EXP 

This parameter is entered in mbar. 

It’s used to add an offset value to the resulting feedback signal, for example to compensate 
external power differences (suspended loads, spring forces and so on) 
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SIGNAL  (input signal) 

Command Parameter Unit Group 

SIGNAL:i   x i= X1|X2|W 

x=  OFF, U0-10 

 U10-0, I4-20 

 I20-4 

- EASY 

SIGNAL:Q   x x=  OFF, U+-10, 

 U-+10,  

      I4-12-20, 

      I20-12-4  

- EASY 

 
This command can be used to change the type of input signals (voltages or current) and to define the 
direction of the signal.  
This command is available for all analogue inputs (X1, X2, W and Q). 
OFF can be used to deactivate the second pressure input 

N_RANGE:X (nominal pressure of the sensor) 

Command Parameter Unit Group 

N_RANGE:I   X  I= X1|X2 

x= 10… 1000 

bar EASY 

 

They are used to define the nominal range of the sensors.  
This parameter is entered in bar.  
This value should be always higher than SYS_RANGE. The control parameter cannot be calculated 
correctly in case of wrong values. 

OFFSET:X (sensor offset) 

Command Parameter Unit Group 

OFFSET:I   x I= X1|X2 

x= -60000… 60000 

mbar EASY 

 

Adjustment of the zero point of the sensors. 

 

Using of the commands SYS_RANGE, N_RANGE:X and OFFSET:X 
 

SYS_RANGE is the working pressure used in the application (bar).  
N_RANGE:X1  N_RANGE:X2  
These parameters indicate the nominal pressure of the sensor (bar). Obviously, the measured pressure 
must cover the whole application range of working. 
This is the reason why N_RANGE value must be always higher than SYS_RANGE. 
OFFSET:X1 OFFSET:X2 
These parameters are entered in mbar. Adjustment of zero point of the sensor is realized with it: 
Xi(result) = Xi(analogue) – „OFFSET:Xi  
 
i = 1 | 2 according with the sensor used  
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Ramps and PID control parameters 

RA (command signal ramp time) 

Command Parameter Unit Group 

RAp:i   X  p= 1|2 (Parameter set) 

i = UP|DOWN 

X = 1…600000 

ms STD 

The ramp times for the pressure command value are defined here in ms.  
Two separate time values are entered for increasing and decreasing pressure.  

They take effect on the pressure command input. 

 

 

C (PID control parameters) 

Command Parameter Unit Group 

Cp:i   X  p= 1|2 (parameter set) 

i=P|I|D|D_T1|I_ACT 

 

:P     x= 1…10000 

:I     x= 0…30000 

:D     x= 0…1200 

:D_T1  x= 5…1000 

:I_ACT x= 0…10000  

- 

 

- 

 

0,01 

0,1ms 

0,1ms 

0,1ms 

0,01% 

STD 

The control function will be parameterized via this command. 
The P,I and D gain are similar to a standard PID controller. T1 factor is used for the D-gain in order 
to suppress high frequency noise. 
I_ACT controls the integrator function: to reduce pressure overshoots, an activation point for the 
integrator can be programmed via this parameter. The integrator is activated if the actual pressure 
is higher than the programmed threshold. 

The integrator function can be disabled by setting C:I to zero 

 

 

t

O
u
tp

u
t A A:UP A:DOWN
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Output signals 

SIGNAL:U  (type and polarity of the output signal) 

Command Parameter Unit Group 

SIGNAL:U   x x=  U+/-10 

       I4-12-20 

       U-+10 

       I20-12-4 

- STD 

This command is used to define the output signal (voltage or current) and to change the polarity. 

Differential output ± 100 % corresponds with ± 10 V between PIN 15 to PIN16. Single ended 
voltage is available using one of PIN15 or PIN16 (according to the polarity) and PIN12. 
Current output ± 100 % corresponds with 4… 20 mA (PIN 15 to PIN 12). 12 mA (0 %) = center point 
of the valve. 
 

Special commands 

TS (Sample time) 

 

Command Parameters Unit Group 

TS x x= 5… 30  0,1 ms TERMINAL 

 

The control dynamics can be influenced with the sample time. Changes should only be made by 
persons who have sufficient knowledge of the dynamic system behavior.  
 

After changing this value all time-dependent parameters must be checked and reset if necessary. 

 

PROCESS DATA  (monitoring)  

  Command Description Unit 

QA 

WA 

W 

X 

XA1 

XA2 

E 

C 

U 

Command signal flow (input signal) 

Command signal pressure (input signal) 

Command value (after ramp generator) 

Feedback value 

Feedback1 pressure value (input signal) 

Feedback2 pressure value (input signal)  

Error pressure value 

Output signal of the pressure controller 

Output signal of the module 

% 

bar 

bar 

bar 

bar 

bar 

bar 

% 

% 

The process data can be read on the monitor or in the oscilloscope via software.  
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APPENDIX 1:  MATH displaying mode  
 

With the advent of series 20 a new management of the signal settings is introduced. 

This setting, named EASY, makes the parameters of the signals simpler to use but less flexible than 
classic mode, named MATH, (i.e. scaling is not possible). 

Using the terminal windows is still possible use the old scaling parameters (AIN). 
 

The command to use in the terminal window is:     “AINMODE MATH” 

To restore the standard visualization use:      “AINMODE EASY” 

 

The values of the parameters involved are not automatically converted 

AINMODE (Input scaling mode) 

Command Parameter Unit Group 

AINMODE x x= EASY|MATH -  

This command is used to switch over the kind of input scaling and it’s not visible on parameters 
table. Terminal Window must be used. 

 

AIN (Analogue input scaling) 

Command Parameter Unit Group 

AIN:i  

A  

B  

C  

X 

i= X1|X2|W|Q 

a= -10000… 10000 

b= -10000… 10000 

c= -10000… 10000 

x= V|C  

 

- 

- 

0,01 % 

- 

MATH 

 

 

This command can be used to scale the individual inputs. The following linear equation is used for 
scaling. 

)( cInput
b

a
Output −=  

 

The ”c” value is the offset (e. g. to compensate the 4 mA in case of a 4… 20 mA input). The 
variables ”a” and ”b” define the gain factor.  
 

e.g.: gain of 2.345 correspond to: a = 2345, b =1000  

 
The internal measuring resistor for measuring the current (4… 20 mA) is activated via the x value 
and the evaluation switched over accordingly. 
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How to calibrate (user defining AIN parameters) 

The gain factor is calculated by setting the usable range (A) in relation to the real used range (B) of 
the input signal.  
For example for a current signal 4.20mA: 
usable are 0… 20mA, means (A) has the value 20. Really used are 4… 20mA, means (B) has a value 
of 16 (20-4). Not used are 0… 4mA. In a range of 20mA this is an offset of 20%, means a value of 
2000 for (C). Last but not least (X) has to be set to C choosing current signal. 

In this case AIN command would look like this: 

AIN:I 20  16  2000  C  or  AIN:I  1250  1000  2000  C  

 

 

To correctly calculate the values, use the second sheet of the Excel file named  
 'Input scaling - AIN command.xls' 

 included in the EWMPC software pack. The Excel sheet is simple and intuitive to use.  
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APPENDIX 2: Block Diagram 
 

 

voltage: 

 
 

current: 
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